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We present noble gas and chemical data of  bulk material, several mineral separates, and a spherical
inclusion (chondrule-like) from the H6-chondrite ALH76008 [1]. The diameter of the “chondrule” is
about 3mm and its weight is 13mg. Bulk matrix material was separated into a Fe,Ni fraction and
magnetic and non-magnetic silicates . These silicates were further separated into material above and
below a density of 2.9g/cm3. The objective of this work is the study of the cosmic-ray exposure history of
these chondrite constituents. For the inclusion we observe a longer cosmic-ray exposure time, when
compared to the matrix samples. This evidence suggests an exposure of the inclusion or of parts thereof
before it was incorporated into the matrix of the chondritic material. A probable scenario for the origin of
this inclusion is accretion from the nebula. Table 1 gives the results of He, Ne, and Ar analyses and Table
2 the noble gas components.

The production rates for the cosmogenic 3He, 21Ne, and 38Ar were derived based on the method proposed
by [2]. This method requires the knowledge of the chemical composition of the various chondrite phases;
these were analyzed using ICP mass spectrometry (Table 3).

Inspection of the cosmic-ray exposure ages (Table 2) shows that the inclusion was exposed to cosmic
rays (adopting constant cosmic-ray intensity) for about 1 Ma longer than the matrix constituents. This
result is of interest with regard of the question whether chondrules formed in the solar nebula or on the
surface of a parent asteroid. Regolith models can be constructed in which chondrules formed on a
planetary body and were differentially irradiated by cosmic rays and then incorporated into a matrix
material. Another more probable scenario is the exposure of the chondrule or of components thereof in
the nebula before it was accreted by a planetary object and was incorporated into material that did not
experience such an exposure. The cosmic-ray exposure of the chondrite as a whole occurred when it was
launched from its parent body on it’s journey to Earth that lasted 1.5 ± 0.5 Ma (Table 2).

Additional information on the irradiation records is found in the siting of trapped solar gases in
ALH76008. The magnetic fraction of density ≤ 2.9 gcm-3 yields a relatively large concentration of
trapped solar gases (Table 2) with a ratio (20Ne/22Ne)tr=12.3 ± 0.3 (Figure 1). This ratio is typical for a
mixture of solar wind- and SEP-Ne [3]. We do not know the distribution of grain sizes of the various
mineral fractions; the loading by solar particles might indicate a strong grain size effect. Alternatively,
components of the magnetic fraction  (≤ 2.9 gcm-3) experienced a longer exposure to solar particles.
Therefore, differential irradiation records for solar and cosmic radiations are observed in this H6
chondrite.

We continue this work by preparing chondrule separates from other chondrites in order to study the
question whether a pre-exposure of chondrules relative to matrix material is a common feature.
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Fig. 1.  The 20Ne/22Ne vs. 21Ne/22Ne
diagram of the samples from ALH76008
gives a ratio (20Ne/22Ne)tr = 12.3 ± 0.3.
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